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Paragraphs [0015] to [0029], Figs. 1-5 

[ 0015 ] 

[Embodiments of the Invention] 
5 The following will explain the embodiment of 

this invention with reference to the drawings. FIG. 
1 is a block diagram illustrating the configuration 
of a display control apparatus according to one 
embodiment of the present invention. This display 

10 control apparatus comprises video memory 1 for 

storing image data for a plurality of screen pages, 
and a memory address generating section 2 for 
determining an address for reading image data to be 
displayed at each coordinate position on the display 

15 screen page from the video memory 1 . 
[ 0016 ] 

The memory address generating section 2 has a 
function of determining a memory address from a 
display effective range at each screen page with 
20 respect to each coordinate on the display screen, 
a display priority among the respective screen pages, 
and the position of an origin point of each screen 
page at the coordinate area of video memory 1 . 
[ 0017 ] 

25 FIG. 2 is a view illustrating one example of the 

display screen page, and FIG. 3 is a view illustrating 
one example of image data of each screen page stored 
in the video memory 1. On a display screen page 21, 
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as illustrated in FIG. 2(a)/ there is provided an 
orthogonal coordinate system in which a left upper 
end position is an origin point (0, 0), a horizontal 
direction is an x-axis, and a vertical direction is 
5 a y-axis . A display scanning, which is based on a 
dot clock and a line clock, is started using the 
origin point (0,0) as display starting coordinates, 
and a horizontal direction is used as a main scanning 
direction and a vertical direction is used as a 

10 sub-scanning direction. In the display coordinate 
area, a background image and a plurality of windows 
(madol to mado3 ) are displayed. The respective 
windows and the background are prioritized as in 
mado2>mado3>madol>background , and the overlap, 

15 which is based on this priority, is displayed. 
[ 0018 ] 

Image data of these madol to mado3 and 
background are stored in different areas of the video 
memory 1 , respectively not to be overlapped with each 

20 other. Namely, as illustrated in FIG. 3, there is 
provided an orthogonal coordinate system in which 
a left upper end position is an origin point (0, 0), 
a horizontal direction is an x-axis, and a vertical 
direction is a y-axis. In the video memory coordinate 

25 area, for example, a screen page area 31 for 

displaying a background, a screen page areas 32, 33, 
and 34 for displaying madol to mado3 are provided. 
Start coordinates (origin coordinates) of the 
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respective screen page areas 31 to 34, that is, (0, 
0), (Xi, Yi), (X 2 , Y 2 ) , (X 3 , Y 3 ) correspond to origin 
points of the display screen pages of the case in 
which the screen page areas 31 to 34 are displayed 
5 on the display screen pages, respectively. 
[ 0019 ] 

In start X-coordinate registers 3 i , 3 2 f ». and 
start Y-coordinate registers 4i, 4 2 , » / start 
coordinates (0, 0) r (Xi, Yi), ... of the respective 
10 screen page areas 3i to 3 4 are stored. 
[ 0020 ] 

Memory X-coordinate counters 5 Xf 5 2 , ... and 
memory Y-coordinate counters 6 lf 6 2 , »• generate 
memory coordinates (X, Y) on the video memory 1 on 

15 each screen page from start coordinates (X if Yi ) , (X 2 , 
Y 2 ) , ... of the respective screen pages stored in start 
X-coordinate registers 3 Xf 3 2/ ... and start 
Y-coordinate registers 4 lf 4 2 / .»/ in synchronization 
with the display scanning. In other words, memory 

20 X-coordinate counters 5i, 5 2 , ... count up on a dot clock 
basis in synchronization with the display scanning, 
and load start X-coordinat es Xi, X 2 .» every time when 
the scanning line changes. On the other hand, memory 
Y-coordinate counters 6 1 , 6 2 , ... count up on a line 

25 clock basis, and load start Y-coordinates Yi , Y 2 , ... 
when the count of 1 filed is ended. 
[002 1] 

While, screen page effective signal generating 
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circuits l lt 7 2 , «• store the display effective ranges 
of the screen page areas 31 to 34, which display madol 
to mado3 and the background, and output enable 
signals, which indicate that the respective madol 
5 to mado3 and the background are being scanned in 
synchronization with the display scanning. More 
specifically, screen page effective signal 
generating circuits 7 i , 7 2 r »• store the areas of 
display madol to mado3 and the background based on 

10 upper left end memory coordinates ( X LT , Y LT ) and lower 
right end memory coordinates (X RB r Y RB ) . Then, they 
compare these data with memory coordinates (X, Y) 
output from the memory X-coordinate counter and the 
memory Y- coordinate counter in values of large and 

15 small. Thereafter, whether the generated memory 

coordinates (X, Y) are madol to mado3 or the interior 
of the background may be determined. 
[ 0022 ] 

Priority number registers 8i, 8 2 / «• store 
20 display priorities among the respective screen pages 
as priority numbers "1", " 2 " , ... , respectively. 
Namely, in the case where the priority numbers "1", 
"2", ... , are set in order of mado2, mado3, madol, the 
display screen page 21 as illustrated in FIG. 2(a) 
25 is obtained. It is noted that the priority of 
background is always set to the lowest. 
[ 0023 ] 

A screen page priority processing circuit 9 
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determines a screen page to be displayed based on 
the enable signals output from the screen page 
effective signal generating circuits 7 i , 7 2/ .» in 
synchronization with the display scanning and the 
5 priority numbers stored in the priority number 

registers 81, 8 2 ... In other words, the screen page 
priority processing circuit 9 inputs the priority 
numbers "1", "2", ... of the respective screen pages 
where the enable signals which are sent from the 

10 screen page effective signal generating circuits 7i, 
7 2 f .» are " 1 " from the priority number registers 81 , 
8 2 ... and performs comparison among these values, and 
outputs screen page numbers "1" , "2", ... of the screen 
page with the highest priority of the screen pages 

15 where the enable signals are "1." 
[ 0024 ] 

A selector 10 selects the memory coordinates 
(X, Y) of the screen page determined by the screen 
page priority processing circuit 9 from the memory 

20 coordinates (X, Y) of the respective screen pages 
generated by the memory X-coordinate counters 5i, 5 2 , 
... and the memory Y-coordinate counters 6 lr 6 2 , ... f and 
supplies the resultant to a video memory address 
converting circuit 12. It is noted that the memory 

25 X-coordinate counters 5i, 5 2/ ... , the memory 

Y-coordinate counters 61, 6 2 , ... , and the selector 10 
form an address generating section 11. 
[ 0025 ] 
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The video memory address converting circuit 12 
converts the memory coordinates (X, Y) supplied from 
the selector 10 to the address of the video memory 
1. Image data read from the video memory 1 addressed 
5 by the video memory address converting circuit 12 
is supplied to an image controller (not shown) by 
which image data is converted to RGB signals and 
supplied to the display device such as a motor and 
the like. 
10 [002 6] 

An explanation will be next given of the 
operation of the above-structured display control 
apparatus. First, when the scanning is started from 
the display start coordinates (0, 0) of FIG. 2(a), 

15 only the enable signal, which is supplied from the 
screen page effective signal generating circuits 7i, 
becomes "1", so that the coordinates (X, Y) of the 
screen page area, which display the background, is 
selected. When the display scanning reaches the 

20 display area 22 of madol as illustrated in FIG. 2 (b) , 
the enable signal, which is supplied from the screen 
page effective signal generating circuits 7 2 , also 
becomes " 1 " , and the memory coordinates (X, Y) of 
madol are selected since the priority of madol is 

25 higher than the background. When the display 

scanning reaches the display area 23 of mado3, the 
enable signals, which are supplied from the screen 
page effective signal generating circuits l lr 1 2 , 7 4 , 
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become "1." For this reason, the respective priority 
numbers " 4 " , " 3 " , " 2 " are compared , so that the memory 
coordinates (X, Y) of mado3 with the highest priority 
are selected. When the display scanning reaches the 
5 display area 24 of mado3, the enable signals, which 
are supplied from the screen page effective signal 
generating circuits l lf 7 4/ become "1." For this 
reason, the respective priority numbers " 4 " and "2" 
are compared, so that the memory coordinates (X, Y) 

10 of mado3 with the higher priority are selected. When 
the display scanning reaches the display area 25 of 
mado2, the enable signals, which are supplied from 
the screen page effective signal generating circuits 
7i to 7 3 become "1." For this reason, the respective 

15 priority numbers "4", "3" , "1" are compared, so that 
the memory coordinates (X, Y) of mado2 with the 
highest priority are selected. When the display 
scanning reaches the display area 26 of mado3 , the 
enable signals, which are supplied from the screen 

20 page effective signal generating circuits 7 1 to 7 4 
become " 1 . " For this reason, the respective priority 
numbers "4", "3", " 1" , "2" are compared, so that the 
memory coordinates (X, Y) of mado2 with the highest 
priority are selected. When the display scanning 

25 reaches the display area 27 of mado3, the enable 
signals, which are supplied from the screen page 
effective signal generating circuits 7 if 7 3 f 7 4/ 
become "1." For this reason, the respective priority 
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numbers " 4 " , " 1 " , "2" are compared , so that the memory 
coordinates (X, Y) of mado2 with the highest priority 
are selected. When the display scanning reaches the 
display area 28 of mado2 , the enable signals, which 
5 are supplied from the screen page effective signal 
generating circuits 7 X , 7 3 , become "1." For this 
reason, the respective priority numbers "4" and " 2 " 
are compared, so that the memory coordinates (X, Y) 
of mado2 with the higher priority are selected. 
10 [ 0027 ] 

According to this embodiment, since priority 
processing is performed at the stage of generating 
the address of video memory 1, access to the video 
memory 1 can be set to an amount corresponding to 

15 one screen page regardless of the number of 

overlapping madol to mado3 . Moreover, for moving the 
display areas of madol to mado3, a value increased 
by the amount of travel may be loaded to the start 
X-coordinate registers 3 lr 3 2 / ... and the start 

20 Y-coordinate registers 4 if 4 2 / ... respectively. This 
makes it possible to move madol to mado3 without 
redrawing madol to mado3 to be moved onto the video 
memory 1. Further, for moving madol to mado3 backward, 
it is possible to move madol to mado3 only by changing 

25 the priority numbers set to madol to mado3 , 

respectively. Accordingly, even in the case where 
the large window (mado) of the display area is moved 
or the window is quickly moved, a fixed trackability 



can be ensured. 
[ 0028 ] 

FIG. 4 is a block diagram illustrating the 
configuration of the display control apparatus 
5 according to another embodiment. In this embodiment, 
screen page effective signal generating circuits 41i, 
41 2 , ♦» store the display effective ranges of madol 
to mado3 based on the display coordinate system. 
According to this embodiment, since it is based on 

10 the display coordinate system, the display scanning 
coordinate values x and y, which are supplied to the 
screen page effective signal generating circuit, can 
be used in common to the respective screen pages, 
resulting in the advantage in which the input line 

15 of circuit is more simplified than the previous 
embodiment . 
[ 0029 ] 

FIG. 4 is a block diagram illustrating the 
configuration of the display control apparatus 

20 according to further another embodiment. In this 
embodiment, the address generating section 11 is 
composed of the selector 10, an X-coordinate adder 
51 and a Y-coordinate adder 52. The selector 10 
selects start coordinates ( X s / Y s )/ which are 

25 determined from the start coordinates X S / Y s of the 
respective screen pages stored in the start 
X-coordinate registers 3 lf 3 2 , ». and the start 
Y-coordinate registers 4i, 4 2 , ... by the screen page 
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priority processing circuit 9. The start coordinates 
(X s , Y s ) are added to the display coordinates (x, y) 
in synchronization with the display scanning by the 
X-coordinate adder 51 and the Y-coordinate adder 52, 
5 and the resultant is outputted as memory coordinates 
(X f Y). Additionally f in this embodiment, there is 
an advantage in which no memory x-coordinate 
counters 5 lf 5 2 , ... and memory Y-coordinate counters 
6 lf 6 2 , .« are needed. 



10 



11 



FIG . 1 

MEMORY COORDINATES 

7i SCREEN PAGE EFFECTIVE SIGNAL GENERATING CIRCUIT 
8i PRIORITY NUMBER REGISTER 
5 ENABLE 

PRIORITY NUMBER 

9 SCREEN PAGE PRIORITY PROCESSING CIRCUIT 
SCREEN PAGE NUMBER 

3i START X-COORDINATE 
10 4i START Y-COORD I NATE 

5 1 X COUNTER 

DOT CLOCK 

6 X Y COUNTER 

LINE CLOCK 
15 MEMORY COORDINATES 

10 SELECTOR 
MEMORY COORDINATES 

12 VIDEO MEMORY ADDRESS CONVERTING CIRCUIT 
ADDRESS 
20 1 VIDEO MEMORY 
DATA 

DISPLAY DATA 

2; MEMORY ADDRESS GENERATING SECTION 
11; ADDRESS GENERATING SECTION 

2 5 

FIG . 2 

DISPLAY START COORDINATES 
DISPLAY COORDINATE AREA 



12 



FIG. 3 
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Hi® £ ft^^ ©S^E® cDJp^{4g t^toSt" 

[0019] hi hxasaiu^^ 

3i, 32, -»V^*-hYfflfl/y^*4i, 42, - 
Ctt, ^nfe#lBBI««3 1-3 4©^-hffl8 

(o, o) , (xi, Yi) , -*M«s«i*n*o 

[0 0 2 0] y^UXflEWA^^Si, 52, -aw* 

tUY&»*«»*ei, 82, -tt, ^^->xas«v 

S?^3i, 32, -SW^^-hYaaBvy^4i, 

42, -cfia**nfc#iBBiffl^^-ba5« (xi, 

Yi) , (X 2 , Y 2 ) , ■•■rt»&«jj*jfc*CHJtlllyT*EI 
HOtr^tU l±Tffl^ ; EUffll (X, Y) ££f& 
•J"*. /^EUXaffll**^ 5i, 5 2, -tt, * 



x 2 , -*D-H-r«. Yfc»**>*" 

6i, 62,- ^-f^D'^ftTA^ybJ-yT' 
U l7-f-;H«©*«>>h*^»T-i-5J:^*-hYft 
«Yi, Y2-*C-ier*. 
[0 0 2 1] BlB#»«9«*lllBI7i, 7 2 , »• 

j±, ma d o 1 ~ma d o 3RXF&M&gmir £iI®$R 
££3 l~3 4©*i^aM6HftlMrt-*4:J«:s a^s 
fitdiS||t8bT#mad o 1 ~ma d o 35^^©^ 

J:0Jlft«lK:tt, HfiS#JMi9*£ig»7i, 7 2 , - 
tt, madol~mado 3»VWW)ilWft iftfe® 

&±*©/*y*« (xlt. y L t) axttrw<D** } ) 
mm (xbb, y sb ) ctoTHtu cne,©^-* 
i:, ^*uxasB**>*awp««uYaap*'>>**> 
&w**n*^*';flfl« (x, y> fc©^#MtiRCj;-3 

T, ^rttSft&^uas* (X, Y) #mado l~m 
ado 3Xtt«*©rt»Tf**36»if'5**itoe'mttA 

[0 0 2 2] &9&P&^&7>9*\, 82, — tt, §11® 

iB©aw«5feWffi**n*n«te»9 *' 1 " , " 2 M , 
•••tuT^-rso en*., m*§& "v , "2" , - 

|mado2, mado3, mad o 1 ©JK£i8S£*" 5 

BI2 (a) \Z5rsT&*>teWnWM2 l fcf& 
£o ft*, Wft©«^<fctt*C**>fi<«te;S*i. 

[0 0 2 3] H®ffi5 ( c5il«tal!^ 9 fci, StifttSCRgl U 
TH!Ii#»flM*£lHl»7i, 7 2 , -*»&©-f *-77U 
flt^fcflE5fe»^l/5>^*8i, 82, -tffilt^nfcflBfe 

H^fcMI]e&9{±, lilS*»«*«felHlK7i, 72, 

•»*e.tti&*n«'f *-^;ua^4« "i" T-ss&ia® 

©«&*9 " 1 " , " 2 * , -*«te»*i/ * 
8i, 82, A* U ^n-?n©flt%lti!SbT, <f 

♦-^WB^* 5 "1" Tffe41IHfflff"C«feflBfe«lffi© 
fti>uBS©P!BS«3. "1" , "2" , — fctfctfr*"*. 
[0 0 2 4] 1 0{±, ^^UXJSW*«»^ 5 

1, 52, -;RtM^yYfiSI*«>>*6i, 62, 

fig^nfe^ii®©^^'^® (x, y) ©-5^ ih®s 
$mm\3&9-?:&%.£tirc.wffi<D* : Evmffl (x, y) 

So ft*> ^^UX^5bO>^5i, 52, "Wt 
»JYas«*«»*6i, 62, -fctl/^^lOitt, 7" 

[0 0 2 5] Kt**^* UT^l/^jQftEIS&l 2Ji, -b 

i/^^i o*&tti&*nfc^*yfflt (x, y) it? 

lfr&Bfcfra^nfelBfft^-^HU HSbftv^Hfkri> 
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[0 0 2 6] dCDi5t«lfiK^nfe^^iJSI^B 
©Bjf£CoOTlS&BJ-r3o &-f> 02 (a) ©a^H#i 
(0, 0) i?e 3 7£&&mi&£tlZ£<. WSifflBOlffl 

(X, Y) tflW^tiS. 0 2 (b) £ 

^■f«fc-5fc, madolfflSf«2 2tm^ H 
H*»»*«*ISI» 7 2 4> 5> ft 5 -f *->OWg^ 
& "1" E&tK ffiHmado 1 ©^tf^ftJlte 
tftnv^O-V^ madol©«'JlB (X, Y) 

o &fi&&ifim a d o 3 ©%3*flttft 2 3 £%r 3 
fcs ifiBtf»ffiMW8£I]l&7i, 7 2> 7 4*6tW&*n 

^;Ht^fl» "i" £&3©tn « ft-?ft©s#s 

«9 "4" , "3" , "2" fctbRLTx &ftJ«<4©^ 
feSfrMnadoS©.**';** (X, Y) ttmiSIx 
So if^itfma d o 3 <D&&ffi& 2 4 fc&f 2> i:, 
Hffitf»flre«£lHH»7i, T^fefta&arJiS-f*-^ 

"4" , "2" ftit&UT, flBfeMH&©jfe^mado3 
©;**'JflS» (X, Y) ftjfflRTSo g^SStfmad 
o 2 (DmmffiM2 5 BS*MI^5fe®E& 

©t-, "4" , "3" , "i" stb 

Kit, «$te«ffi©«*?tt^mado2©;* j eyfi£« 

(X, Y) #3IiR;*ft£o S&fttStfmadoSCDft^ 
ffitt 2 6 £ fc, BS**Mm&£[slB 7 1~ 7 4 * 

^n©@ft#^ "4" , "3", , "2" 

UT, ffi^ifitfDS&ifiS^mado 2©^l>^g 
(X, Y) i«HR;*ft«. ^jlt4 s mado3©S^ 
2 7 £ i: s nnS*»ffiW8£@i& 7 1 , 7 3 , 

Ts *n-wi©«$fc** "4" , "i" , "2 M fttbg* 

LT, gSfcJIftCg&i^VMiiado 2©^^E U£fl( 
(X, Y) i^M4 s mado2©^ 

titt 2 8 \zmti Hffi##flW6£l3tt 7 1 , 7 3*> 

St^stflft-f ^-^fl-HB^-* 1 "1" 

^ft©@ft#^ "4" , "2" ftiUSbT, &$«I{£© 

iftvnnado 2©**y*8R (X, Y) #5*R£n3o 
[0 0 27] iOSaKWtiJltf^ Kr^t'J KOT 

madol~mado30»C»6f, Et^^U 1 

madol~mado3 ©*i*flWfc#«ri"*»&fc 
tt, ^-hXas»U5?^*3i, 3 2. -SW^^-b 
Yfflil/5>**4i, 4 2 , -C»ill«»«fcWliD**fc 

ttSmado 1 ~mad o 3 SKr^t'J ltcSffl 



Iffl-f-5ClJ:^<x madol~mado3Sii^t5 
diiASftSo Hts madol~mado3$t^l: 
madol~mado3C^t5 
«fcS***M"*"*£WeN madol~mado3ft 
*n*ftSWS*5 fltoTs <65HStS© 

4)-^©it^tt*iS«-r 5 C fc 4*7? * 5 o 

[o o 2 8] H4& ^XKfflK&ftssCTfflflM 

©#jj&£5jVf :/ny*|g-e&&o £©^6S0!lT*Bu BIB 
#aMTO8£ll»4 li, 4 1 2 , mado l~m 

a d o 3 OSnVfirmeieSS^aEttATlBK-r « . £ © 
&ME0!l&J:tittx ajjyfeBSfc^-v^fcUTV^C-e, 

ft#mM£^Tft5Ifb-r5£i:#T-£, EB<DA*7 
1" >4 s $£©^6£0!l<fc t) *WSWb&n*i:V^!MjjM«& 

[0 0 2 9] 0 5 j±> 3ECflbfflSaiE«fc*»ta«5«SiJ» 

5 lXlFYaEWJ0JHS5 2 i:*6llfiR*n*. -feW* 
lOtt, >l*-bXaflBUS?**3i, 32, -M^* 
— hYasWV^*4i, 42, — Kl|ffl»*n&#BIH© 

**-hfl$wexs, Ys©^t>, mwm.mm\B\&9-c 

&3£iStl1tWtt<DX9-\>mi (Xs, Y S ) ft®iR-r 
«. **-hfi£H (Xs, Ys) X&ffiftDlt85 IS 

w*HKinj|cs 5 2 -ea^jeaEciRWii ltsi^m? 
(x, y) k^n^niDiicstu /^yaaii (x, y) 

«*«»^5i, 5 2 , -fitF^^UYMR**^ 

6l, 62, •••^wtiytf.^t^mj^ifih^o 

[0 0 3 0] 

[01] c ©»?§©— isaKw c« s as*»j»a«©«i 
[02] Hst«k:«5%*n5a3%iiifc©— fifyft^fia 
[03] nStBoK^/'e'JciftW*^**!!®© 

E^x- ^ ©— ft ^ t-0T- & £ o 

[0 4 ] m<Dmmmiz^\-} % i?wgf®M4^ 

[0 5 ] E£ffe©Hfi£#lfc * S83*SMfflt©*J* 

ft T'D V >7 0T* 5 o 

[«F*©BMB] 
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l-tfxtf^y, Z-t^VTYly^&ms 4i- 

7i, 4 1 i-il®flJ8lfi^^[H]ESv 8i-@ 
^f!/-^^, 9 — flnffiflByQ3li& 10— -fel/* 



* g&iaik 2i- -wmm 2 2 ~ 2 8 • • -ftCTflfflL 
3 l~3 4-nfiB«tf, 5 1-X»^ 5 2-Y 
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